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Chapter Two

Demographics and Materials
Generation and Recovery Levels

Tables 2.1 and 2.2 present demographic
information, including community type, population,
average income, waste generation, and recovery
rates for the 30 communities studied. These
communities range in size from the rural Town of
Bowdoinham, Maine, with a population of 2,189,
to the large urban center of Philadelphia, with a
population of 1.6 million. Nine are urban areas,
ten are suburbs or cities with populations under
100,000, seven are rural towns, and the remaining
four are counties, which contain either rural,
suburban, and /or urban areas. Communities
selected for study also represent widely divergent
socioeconomic levels and geographical regions,
from the small-scale manufacturing and agricultural
community of Wapakoneta, Ohio to Naperville,
Illinois, a wealthy suburb of Chicago. Income
levels range from $8,000 per capita in Newark, New
Jersey to $22,000 per capita in Peterborough, New
Hampshire. 1

Demographics and Yard Debris
Affect Debris Generation Rates

Tables 2.2 and 3.1 (page 15) list per capita
residential and municipal solid waste generation for
each community in our study where available.2

Waste generation rates vary greatly among
communities.3 The rural communities within our
sample generally have the lowest waste generation
levels. (See Charts 2.1 and 2.2.) Residents in rural
communities may generate less waste due to
different eating and buying habits. In such
communities, residents may grow and prepare a
good portion of their food at home, reducing the
generation of packaging waste. Most of the rural
communities in our sample also have volume-based
refuse collection rates (which provide residents with
an incentive to reduce waste generation), have
extensive backyard composting programs, and in
some cases, burn waste in yards and fireplaces. For

example, in the rural community of La Crescent,
Minnesota, waste burning is permitted for residents
living on more than 40 acres.

The waste generation levels of suburban
communities and small cities vary greatly. Those
generating large volumes of yard debris—
particularly those with mature deciduous trees,
spacious yards, and extensive landscaping-tend
to have higher per capita residential waste
generation. Suburban residential waste generation
rates range from 1.8 pounds per capita per day in
the sparsely vegetated community of Boulder,
Colorado, to 6 pounds per capita per day in West
Palm Beach, Florida and in the heavily foliated
community of Berlin Township, New Jersey.
Communities in the south, such as West Palm
Beach, may have higher than average waste
generation levels due to the year-round generation
of yard debris. A high percentage of yard debris
in the waste stream offers the potential to reach
high composting levels. Indeed, both Berlin
Township and West Palm Beach have high
composting rates.

Smaller Communities Recover
More of Their Solid Waste

Chart 2.3 provides information on the
relationship of community demographics to the
percentage of materials recovered from residential,
commercial/institutional, and overall municipal
solid waste.4 The suburban communities of Berlin
Township and Lincoln Park, New Jersey; Perkasie,
Pennsylvania; and West Linn, Oregon; and the rural
communities of Bowdoinham, Maine and Upper
Township, New Jersey have the highest recovery
levels among the 30 communities. Almost 80
percent of the 13 communities with residential,
commercial, MSW, or total recovery rates above 40
percent have populations under 20,000. Although
most of the communities with the highest levels of



MSW figures above exclude construction and demolition debris. See Appendix C for description of waste generation calculations and Appendix A for definitions of terms used above. Due to rounding, numbe

Table 2.1. Demographic and MSW recovery data. Community. Type. Population. Population density (people/sq. mile). per capita income. Median household income. Year data collected. MSW generated. MSW rec



Austin, Tx. Berjeley, CA. Berkin Township, NJ. Boulder, CO. Bowdoinham, ME. Columbia, MO. Dakota County, MN. Fennimore, WI. King County, WA. La Crescent, MN. Lafayette, LA. Lincoln, NE. Lincoln Park, 
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Table 2.2
Residential, Commercial, and C&D Materials Generated and Recovered

Per Capita % %
Residential Residential Com/Inst Total Residential Com/Inst % Total

Waste Waste Waste C&D Waste Materials Materials % C&D
Generation

Waste
Generated Generated Generated Generated Recovered Recovered Recovered Recovered

Community (lbs/day) (TPY) (TPY) (TPY) (TPY) (By Wt.) (By Wt.) (By Wt.) (By Wt.)

Key:
C&D=Construction and Demolition Debris Com=Commercial Inst=Institutional
NA=Not Available TPY=Tons per Year Wt.=Weight

Notes:
Total waste is the sum of residential, commercial/institutional, and C&D waste. See Appendix A for definitions of terms used above and Appendix C for description of waste
generation calculations. Due to rounding, numbers may not appear to add to totals. In Philadelphia and Upper Township, figures for residential waste actually represent
waste handled by the public sector (and may include some commercial waste), and figures for commercial/institutional waste actually represent waste handled by the
private sector (and may include some residential waste).
(a) Columbia’s total waste recovery rate represents recycling rates as yard waste tonnages were not available.
(b) Bowdoinham’s per capita residential waste generation rate is based on MSW generation which contains material from 15 businesses; West Linn’s per capita rate is based

on estimates provided by the City’s recycling coordinator on the percentage of MSW disposed that is residential.
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pounds/day. per capita. per household. rural areas. suburbs and small cities. urban areas. Monroe. Peterborough. Sonoma County. Bowdoinham. Fennimore. La Crescent. West Palm Beach. Berlin Township. Ki

Chart 2.1
Per Capita and Per Household Residential Waste Generation

in Rural, Suburban, and Urban Communities

.

materials recovery are suburban or rural, Chart 2.3           them. (See Chapters 4, 5, and 6 for discussions on
shows that urban communities can also achieve
significant recovery levels. Seattle, with a
population of half a million, recovered 40 percent
of its municipal solid waste stream and 45 percent
of its residential waste in 1990. San Francisco is
not far behind with a 1990 residential recovery rate
of 37 percent. While Newark, New Jersey’s public
sector or residential recovery rate is fairly low at
10 percent, its private sector rate is significant at
46 percent. Several factors contribute to reaching
high recovery rates: targeting a wide range of
materials for recovery, establishing economic
incentives, collecting source-separated yard waste
for composting, extending program service beyond
single-family households to apartment buildings
and to the commercial and institutional sectors, and
securing high levels of participation (through such
strategies as offering convenient curbside and drop
off service, mandating recycling, and establishing
economic incentives). While the few communities
that have integrated these key strategies tend to be
small towns, large cities have also implemented

how communities reach high recovery levels.)

Large Cities Build On the
Experience of Smaller Communities

Large metropolitan areas may consist of one
or two relatively large and dense central cities and
dozens or even hundreds of smaller suburban or
even rural communities. The same, of course, is
true for counties. The reader might find it useful
to approach the information contained in this report
and in the case study volumes by thinking of his
or her metropolitan area or county not as a single
entity but as dozens of small cities. Thus, the
experience of a community like Berlin Township,
New Jersey, may be instructive for a suburb outside
Los Angeles, or even a neighborhood in Atlanta.
New York City is currently conducting an intensive
recycling project in a medium density, ethnically-
mixed neighborhood of Park Slope, Brooklyn. The
City is currently recovering 35 percent of the waste
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rural areas (6 communities). suburbs and small cities (12 communities). urban areas (7 communities). pounds/capita/day. average. standard deviation

generated in the pilot area, and has a goal of
recovering 60 percent. By comparison, the citywide
recovery level is only 6 percent. (For more
information, see side bar, “New York City’s
Intensive Recycling Project," in Chapter 4.)

There are, of course, major differences of scale,
demographics, and public service operations
between small towns and large urban areas.
Suburbs and rural areas tend to be more
homogeneous, with most residents living in single-
family homes. Urban areas have a more diverse
socioeconomic mix, more residents living in multi-
unit buildings, and generally a higher proportion
of commercial and institutional waste. Cities that
want to build on the experience of the successful
recovery programs in small towns will need to take
these differences into account.

Densely populated communities may, for
example, have to use special outreach materials to
encourage the participation of their non-English-
speaking and transient residents in recycling
programs. Providence, Rhode Island doubled
participation in its curbside recycling program
(from 30 to 60 percent) in certain multi-lingual
neighborhoods by using special educational
programs and foreign-language informational
brochures on recycling.

Urban areas have tremendous potential for
restructuring their solid waste systems and
redirecting investment from disposal systems
towards materials recovery. Large cities can secure
dependable markets by guaranteeing brokers and
end users large, steady quantities of secondary
materials. Commercially generated recyclables,
which are abundant in urban areas, can be a stable
source of high-quality materials, depending on
collection systems. Urban areas can also attract end
users of such material to locate within or near their
jurisdictions, especially if they demonstrate to
potential investors a serious and long-term
commitment to recycling. Since Philadelphia
passed its mandatory recycling ordinance in 1987,
at least 35 recycling companies have started up or
expanded operations in the greater metropolitan
area.

High Disposal Costs Lead to
Higher Recovery Levels

Disposal costs in the form of tipping fees at
landfills vary widely across the country.5 Chart 2.4
compares MSW recovery rates with landfill and
incinerator tipping or disposal fees among our 30
communities. With some exceptions, which are

Chart 2.2

Average Per Capita Residential Waste Generation
in Rural, Suburban, and Urban Communities

discussed below, those with
the highest recovery rates
also tend to have the highest
tipping fees, while those with
low tipping fees tend to have
low recovery levels. In many
cases, high disposal fees have
spurred the initiation of
comprehensive materials
recovery programs. Lincoln
Park, New Jersey, for
example, has the highest
MSW recovery level—62
percent in 1990-among our
30 communities; it also had
the highest disposal fee for
refuse in 1990-$119 per ton.
Nowhere in the country has
the effect of shrinking
disposal capacity and rising
disposal fees been felt more
profoundly than in the
Northeast. (Five of the six
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nimore, La Crescent, Peterborough, Berlin Township, Perkasie, Wapakoneta, Monroe, Upper Township, Lincoln Park, West Linn, Takoma Park, West Palm Beach, Columbia, Naperville, Boulder, L

Chart 2.3

Population and MSW Recovery Levels

Rural Areas, Suburbs and Small Cities

Notes: Total waste recovery levels are utilized for Upper Township, Columbia, Newark, and Austin as
C&D cannot be separated from MSW. Residential recovery levels are utilized for Perkasie, Takoma
Park, and Naperville as data on commercial waste generated and recovered are not available.

communities with the
highest disposal fees are
in the Northeast.) As a
result, many of the most
successful programs
currently operating are in
the Northeast region, and
many of these are in New
Jersey.

While communities
in other parts of the
country, such as the
South, have been
shielded from high
disposal fees and thus
have been slower to
initiate programs, many
of their programs show
great promise and are
already increasing
recovery levels. Disposal
fees are rising in many
areas of the country not
previously affected. West
Palm Beach, Florida, for
example, paid $47 per ton
to dispose of waste in a
local landfill in 1989. In
1990, when the City
began to incinerate its
waste, tipping fees
jumped to $84 per ton.
The Palm Beach County
Solid Waste Authority is
giving the development
of recycling, composting,
and source reduction
programs top priority.
Thus, we might expect
recovery rates in West
Palm Beach to increase in
the near future.

In some communities,
such as Monroe and
Fennimore, Wisconsin
and Naperville, Illinois,
tipping fees are low but
recovery rates are fairly
significant. Landfill bans
on certain recyclable
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Lincoln Park, Berlin Township, Bowdoinham, Perkasie, West Linn, upper Township, Seattle, Fennimore, Takoma Park, Naperville, Newark, King county, La Crescent, Monroe, Dakota County, San Francisco, Ber

materials and State recycling requirements have
provided impetus for recovery activities in these
cases. The need to extend the life of its landfill
has also spurred recycling activities in Monroe.

While Newark and Philadelphia have
comparatively low overall MSW recovery levels
and high disposal costs, these cities are actively

disposal costs have not led to a high overall MSW
recovery rate, the Town’s residential recovery level
is significant at 42 percent in 1990.

Conclusion
implementing recycling programs. Newark's Residential waste generation varies widely from
private sector is recovering 46 percent of the waste
it handles, and the public sector provides curbside
collection to approximately 90,000 households, or
about 90 percent of total households in the City.6

The City of Philadelphia offers curbside service to
169,000 households—more than any other
municipality in our study. Taken together, the
public and private sectors in Philadelphia are
recovering more than 260,000 tons a year—an
amount close to Seattle’s yearly tonnage recovered.

community to community. Rural areas appear to
generate far less waste per person than suburban and
urban areas. Yard waste contributes to high waste
generation levels in many suburban communities;
several of these have achieved high composting levels.
While most of the half dozen communities recovering
50 percent or more of their residential or municipal
solid waste have populations under 20,000, larger
cities can also implement the key strategies
contributing to high recovery levels. The following

While Peterborough, New Hampshire’s high      chapters describe these in more detail.
—

Chart 2.4

Landfill and Incinerator Tipping Fees

and MSW Recovery Rates

Notes: Percent of total waste recovered is used for Austin, Columbia, Newark, and Upper Township; and percent of residential waste recovered is
used for Naperville, Perkasie, and Takoma Park. MSW recovery rates are not available for these communities.
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Notes
11990 per capita income figure for Naperville is not available. Naperville’s 1987 per capita income was $18,691; its
1990 median household income was $61,000.
2While Table 3.1 provides both per capita residential and municipal solid waste generation, we use only per capita and
per household residential waste generation in Charts 2.1 and 2.2, as residential waste is directly dependent on population,
unlike commercial/institutional waste. Readers interested in comparing waste generation levels to the national average
of 4 pounds of waste per capita should use the municipal solid waste figures provided in Table 3.1. By and large,
waste generation rates are based on tonnage figures provided by recycling coordinators and other local officials, who
may have estimated the data or relied on other sources, such as private haulers. In several cases, communities measure
materials in cubic yards and use conversion factors to calculate tonnage figures. In a few cases, ILSR staff have estimated
tonnage recovered using commonly accepted conversion factors. In addition, figures may exclude untracked components
of the waste stream. Residential waste handled by the private sector, for example, is sometimes excluded from residential
figures. Total waste generation figures are divided by that portion of the population generating such material to arrive
at per capita figures. See ILSR’S In-Depth Studies of Recycling and Composting Programs: Designs, Costs, Results for detailed
information on how tonnage figures were derived. Appendix C in this report provides a community-by-community
summary of which figures were estimated and how, and what, if any, component of the waste stream maybe excluded.
30ne factor affecting the wide variation in per capita residential waste generation is the different methodologies local
officials or haulers use to measure waste generation figures. ILSR staff have gone to considerable effort to make sure
that figures for residential waste (as well as for commercial/institutional and overall municipal solid waste) include
all the waste generated in that category. As mentioned above, any estimates or untracked/unmeasured components
of the waste stream are identified in Appendix C.
4See Appendix A, Data Definitions and Methodology, for definitions of and methodology for determining residential,
commercial, MSW, and total waste generation and recovery rates.
5Tipping fees tend to vary by region. The National Solid Waste Management Association’s 1990 landfill tipping fee
survey (based on almost 4 percent of the country’s landfills) showed that average tipping fees were $65 per ton in
the Northeast, $41 per ton in the mid-Atlantic, $23 to $26 per ton in the West and Midwest, and $11 to $17 per ton
in the Southeast, Southwest, and the Plains. (Source 1990 Landfill Tipping Fee Survey, National Solid Waste Management
Association, Washington, DC, 1991.) This survey is based on 219 landfills. By the end of 1991, there were 5,812 landfills
in the country.
6Newark has already noticed an increase in the amount of residential material collected since it increased recyclables
pick-up from biweekly to weekly in October 1991.
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